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SPECIFICATION 

1. Title of the Invention 

Quantitative determination of glycolipid by immunological measuring 
method 

2. Claims 

1. An immunological measuring method for a quantitative determination 
of asialo GM|, asialo GM2, fuco GAi or paraglobocid which is a glycolipid in a 
body fluid, characterized by causing a competing reaction of the glycolipid to be 
measured in the body fluid and a marked glycolipid formed by marking with a 
marker a glycolipid corresponding to the aforementioned glycolipid, to an 
antiglycolipid antibody, then separating the marked glycolipid coupled with the 
antibody and the marked glycolipid not coupled with the antibody, and 
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measuring an activity of the marker in either or on both of such separated 
substances thereby quantitatively determining a glycolipid. 

2. An immunological measuring method according to claim 1, wherein the 
marker is a radioactive substance, an enzyme or a fluorescent substance. 

3. An immunological measuring method for a quantitative determination 
of asialo GMi, asialo GMj, fuco GAi or paraglobocid which is a glycolipid in a 
body fluid, characterized by causing a competing reaction of the glycolipid to be 
measured in the body fluid and a marked oligosaccharide formed by marking 
with a marker an oligosaccharide constituting a sugar chain of a glycolipid 
corresponding to the aforementioned glycolipid, to an antiglycolipid antibody, 
then separating the marked oligosaccharide coupled with the antibody and the 
marked oligosaccharide not coupled with the antibody, and measuring an activity 
of the marker in either or on both of such separated substances thereby 
quantitatively determining a glycolipid. 

4. An immunological measuring method according to claim 3, wherein the 
marker is a radioactive substance, an enzyme or a fluorescent substance. 

5. An immunological measuring method for a quantitative determination 
of asialo GMi, asialo GMj, fuco GAi or paraglobocid which is a glycolipid in a 
body fluid, characterized by employing an insoluble substance as a carrier, 
reacting an insolubilized antibody, formed by coupling therewith an 
antiglycolipid antibody to the glycolipid to be quantitatively determined, with the 
glycolipid to be quantatively determined in the body fluid, then causing a 
reaction with a marked antiglycolipid antibody marked with a marker, and 
measuring an activity of the marker of the marked antiglycolipid antibody 
couplied with the glycolipid on the insolubilized carrier thereby quantitatively 
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determining a glycolipid. 

6. An immunological measuring method according to claim 5, wherein 
the marker is a radioactive substance, an enzyme or a fluorescent substance. 
3. Detailed Description of the Invention 

[Applicable Field of the Invention] 

The present invention relates to an immunological measuring method for a 
glycolipid in a biological specimen. 

More specifically, the pressent invention relates to an immunological 
measuring method for asialo GMi, achialo GM2, fuco GAi and paraglobocid, 
which are glycolipids in a biological specimen, utilizing respectively specific 
antibodies. 

[Background Technology] 

In Japan, cancer is rated as No. 1 in the death rate and expectation and 
necessity of an early discovery and an early remedy of cancer are ever increasing. 
For early discovery, there are a morphological inspection for example by an 
image diagnosis and an immuno-biochemical inspection which is a non-invasive 
inspection by sampling a small amount of a body fluid, and the immuno- 
biochemical inspection is obtaining more importance. In the immuno- 
biochemical diagnosis for cancer, a significant effort has been made for searching 
a substance - a tumor-related antigen - which increases significantly by a 
carcinogenesis in the cells, and for example discoveries of a-fetoprotein and 
carcinoembryonic antigen and measuring methods thereof are one of major 
results of such effort and are already applied clinically. However, from the 
standpoint of early discovery of cancer, these markers still cannot be considered 
satisfactory, and a discovery of a new tumor-related antigen, a development of a 
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measuring method therefor, and a clinical application thereof are strongly 
desired. 

The present inventors have noticed a glycolipid which is one of cell 
membrane components and, as a result of investigation on a relation between the 
glycolipid and a cell adhesivity through analyses and metabolism investigations 
of glycolipid of cancer cells, have succeeded in representing a difference in the 
cell adhesivity by a difference in glycolipid metabolism. In particular, in highly 
malignant cancer cells that have lost the cell adhesivity, there is found a 
biosynthesis path of a glycolipid through a glycolipid that is scarcely found in 
normal cells. More speciflcally, the present inventors have come to know that 
four different glycolipids show an increase with a carcinogenesis of cells, and 
have identified, through various analyses, these glycolipids as asialo GMi, asialo 
GM29 fuco GAi and paraglobocid. Structures of these substances are shown in 
the following: 

asialo GM^ 

Gal-GalNAc-Gal-Glc-Cer 
asialo GM2 

GalNAc-Gal-Glc-Cer 
fuco GAi 

Gal-GalNAc-Gal-Glc-Cer 

I 

Fuc 
paraglobocid 

Gal-GlcNAc-Gal-GIc-Cer 
Gal: galactose, Glc: glucose 
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Fuc: fucose, GalNAc: N-acetylgalactosamine 
GlcNAc: N-acetylglucosamine, Cer: ceramide 

The present inventors have found that these glycolipids increase also in 
human cancer cells and that a measurement of concentration in the body fluid is 
extremely useful for cancer diagnosis, and have identified that these constitute 
novel cancer markers* Also such glycolipids have a very low concentration in 
the body fluid and a quantitative trace amount analysis applicable to a clinical 
diagnosis has not been available, but the present inventors have succeeded, in the 
present invention, in establishing an immunological measuring method for such 
glycolipids that has a high sensitivity and a high accuracy and can be executed 
with simle operations. 

[Disclosure of the Invention] 

The present invention is an immunological measuring method for asialo 
GMi, asialo GM2, fuco GAi and paraglobocid based on an antigen-antibody 
reaction based on respectively specific antibodies. More specifically, the present 
invention provides following methods (1), (2) and (3). 

(1) An immunological measuring method for a quantitative 
determination of asialo GM^, asialo GM2, fuco GA^ or paraglobocid which is a 
glycolipid in a body fluid, characterized by causing a competing reaction of the 
glycolipid to be measured in the body fluid and a marked glycolipid formed by 
marking with a marker a glycolipid corresponding to the aforementioned 
glycolipid, to an antiglycolipid antibody, then separating the marked glycolipid 
coupled with the antibody and the marked glycolipid not coupled with the 
antibody, and measuring an activity of the marker in either or on both of such 
separated substances thereby quantitatively determining a glycolipid. 
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(2) An immunological measuring method for a quantitative 
determination of asialo GMj, asialo GMi, fuco GA^ or paraglobocid which is a 
glycolipid in a body fluid, characterized by causing a competing reaction of the 
glycolipid to be measured in the body fluid and a marked oligosaccharide formed 
by marking with a marker an oligosaccharide constituting a sugar chain of a 
glycolipid corresponding to the aforementioned glycolipid, to an antiglycolipid 
antibody, then separating the marked oligosaccharide coupled with the antibody 
and the marked oligosaccharide not coupled with the antibody, and measuring an 
activity of the marker in either or on both of such separated substances thereby 
quantitatively determining a glycolipid* 

(3) An immunological measuring method for a quantitative determination 
of asialo GMi, asialo GM2, fuco GAi or paraglobocid which is a glycolipid in a 
body fluid, characterized by employing an insoluble substance as a carrier, 
reacting an insolubilized antibody, formed by coupling therewith an 
antiglycolipid antibody to the glycolipid to be quantitatively determined, with the 
glycolipid to be quantatively determined in the body fluid, then causing a 
reaction with a marked antiglycolipid antibody marked with a marker, and 
measuring an activity of the marker of the marked antiglycolipid antibody 
couplied with the glycolipid on the insolubilized carrier thereby quantitatively 
determining a glycolipid. 

In the aforementioned immunological measuring method, there are 
employed a method utilizing a competing reaction utilizing a marked antigen, 
and a sandwich method utilizing a marked antibody. 

An antibody to be employed for quantitative determination of asialo GMi, 
asialo GM2, fuco GA^ or paraglobocid can be produced for example by an 
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intracutaneous injection of such glycolipids mixed with a carrier polymer - such 
as bovine serum albumin, methylated bovine serum albumin, or erythrocyte 
membrane protein which is different from the glycolipids - in a non-human 
animal such as a hare. The present invention is to execute a quantitative 
determination by an immunological method for asialo GMi, asialo GM2, fuco GA^ 
or paraglobocid utilizing thus obtained antibody. In the following, the method 
of the present invention will be explained more specifically, taking asialo GMi as 
an example. 

1. Quantitative determination of asialo GM^ utilizing a completing reaction 

A competing reaction is executed on asialo GMi and a predetermined 
amount of marked asialo GM^ to a predetermined amount of an antibody, then 
the marked asialo GM^ coupled with the antibody and the marked asialo GMi not 
coupled with the antibody are separated, and an activity of the marker in either 
or on both of the separated substances is measured to quantitatively determine 
the glycolipid. In such quantitative determining method utilizing a competing 
reaction using a marked antigen, it is also possible to quantitatively determine 
asialo GMi by executing a similar competing reaction utilizing, instead of the 
marked asialo GMi, a marked oligosaccharide formed by marking a sugar chain 
portion (oligosaccharide) of the asialo GM^. 

2. Quantitative determination of asialo GM^ by a sandwich method 

An insolubilized antibody formed by coupling an antibody with an 
insoluble substance (carrier) is reacted with asialo GM^ to be quantitatively 
determined to form an antibody-asialo GMi complex, then such complex is 
reacted with a marked antibody formed by marking an antibody with a marker to 
form an antibody-asialo GM^-marked antibody sandwich-type antigen-antibody 
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complex, and an activity of the marker on such antigen-antibody complex is 
measured to quantitatively determine asialo GMi. 

In these methods of quantitative determination, an amount of asialo GMi 
is determined from a standard curve, formed in advance by similar operations 
utilizing, instead of the liquid specimen, asialo GM| of a known concentraton. 

Table 1 shows results of a recovery rate test by this method. Table 1 shows 
results of a recovery rate test executed by adding asialo GM^ of various 
concentrations to specimens of three kinds, and satisfactory results with recovery 
rates of 82 - 116Vo were obtained. 
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Also Fig. 1 shows a result of a dilution test by the present method. The 
dilution curve shows linearity, and indicates a satisfactory result. Based on 
these recovery rate test and dilution test, it will be understood that this method 
has a high accuracy as a quantitative determining method for asialo GMi. 

Also asialo GM2, fuco GAi and paraglobocid can be similarly determined 
by the aforementioned method as in the case of asialo GMi. 

In the method of the present invention, various body fluids can be used as 
the object, for example a blood, a lung fluid, ascites or urine. 

The marker can be, for example, a radioactive substance, an enzyme or a 
fluorescent substance. 

An insolubilized antibody formed by coupling an antibody to each of asialo 
GMi, asialo GM2, fuco GAi and paraglobocid to an insoluble substance (carrier) 
can be prepared by chemically coupling or physically adsorbing such antibody to 
the carrier. The carrier can be an ordinarily employed one, such as cellulose, 
cephalose, glass, or plastics such as polystyrene. 

As explained in the foregoing, the present inventors have developed a trace 
amount quantitative determination of a glycolipid utilizing an antigen-antibody 
reaction for the first time in the world, that enables for the first time a 
measurement of a concentration of such substance in a body fluid, on various 
patients including cancer patients. 

The measurement of asialo GMi, asialo GM2, fuco GAi and paraglobocid 
by the method of the present invention shows an excellent reproducibility, a high 
sensitivity and a high precision and also is simple in operations, thus being very 
excellent as a daily-use clinical inspection method. A quantitative 
determination of such glycolipids in the body fluids by the method of the present 
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invention is, as shown in Figs. 2, 3 and 4 in an example of asialo GMi, extremely 
useful in an early discovery of cancer and a judgment of a therapeutic 
proceeding. 

In the following, the present invention will be further clarified by 
examples, but the present invention is not restricted by such examples. 
EXAMPLE 

I. Preparation of antigen and antibody 
1. Purification of antigen (glycolipid) 

(1) Purification of asialo GM^ 

2.0 g of a glycolipid section of a bovine brain were hydrolyzed for 1 hour at 
lOO^C in the presence of IN formic acid. After the hydrolysis, an asialo 
glycolipid section was separated by a DEAE-Cephadex A-25 column 
chromatography. The obtained crude asialo glycolipid was purified by an 
latrobeads (latron Ltd.) column chromatography with a solvent slope of 
(CHCI3/CH3OH/H2O 80 : 20 : 0.5 - CHCI3/CH3OH/H2O SO : 45 : 35). 

In this manner about 600 mg of purified asialo GM^ was obtained from 2.0 
g of a glycolipid of a bovine brain. 

(2) Puriflcation of asialo GMj 

500 mg of GMi of a bovine brain were dissolved in an acetate buffer (pH 
4.5). 200 mg of sodium periodate were added and the mixture was let to stand 
for 10 hours at 4^C in a dark place. Then 2-3 drops of ethylene glycol were 
added and a dialysis was executed overnight. A pH value was adjusted to 8.0 
with a borate buffer, then 380 mg of NaBH4 were added and the mixture was let 
to stand for 12 hours at 0°C. The reaction was terminated with acetic acid, and, 
after the pH value was adjusted to 4 or lower, a dialysis was executed. After an 
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addition of H2SO4 to a concentration of 0.1 N and a reaction for 1 hour at 80*C, a 
dialysis was conducted with distilled water, followed by a lyophilization. An 
obtained powder was dissolved in CHCI3 and purified by an latrobeads (latron 
Ltd,) column chromatography to obtain about 100 mg of purified asialo GMj. 
(3) Purification of fuco GA^ 

30 g of a powder obtained by lyophilizing rat peritoneal liquid-liver cancer 
AH7974F cells were extracted with 500 ml of a solvent of CHCI3 : CH5OH : HjO 
(10 : 5 : 1). A residue after filtering the extract was further extracted in 
succession with CHCI3 : CH3OH (1 : 1) and CHCI3 : CH3OH (1 : 2). After the 
extracts were united, the solvent was eliminated under a reduced pressure. The 
residue was further dissolved in a solvent CHCI3 : CH3OH : H^O (15 : 30 : 4), and 
an acidic lipid was eliminated by a DEAE-Cephadex A-25 column 
chromatography. 

An obtained neutral glycolipid portion containing focu GAi was acetylated 
(acetic anhydride : pyridine = 2:3), then a glycolipid portion was separated from 
other phospholidids by a floridyl column chromatography, and a glycolipid 
section was deacylated, dialyzed and lyophilized. An obtained powder was 
dissolved in CHCI3 and purified by an latrobeads (latron Ltd.) column 
chromatography to obtain about 5 mg of purified fuco GAj. 
(4) Purification of paraglobocid 

30 1 of bovine blood were centrifuged to obtain erythrocytes, which were 
dissolved in a 10-times amount of 0.5% acetic acid and centrifuged at 8,000 
rpm to obtain an erythrocyte membrane. The erythrocyte membrane was 
dehydrated by treating with acetone or a 5 - 10 times amount. Then it was 
extracted in succession with CHCI3 : CH3OH (2 : 1), CHCI3 : CH3OH (1 : 1), and 
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CHCI3 : CH3OH (1 : 2) and united extracts were concentrated under a reduced 
pressure. The extract was dissolved in 2 1 of a mixed solvent CHCI3 : CH3OH 
(2 : 1), then mixed well with 500 ml of a 0.9% NaCl solution and an upper layer 
was separated, then dialyzed and lyophilized. The obtained powder was 
separated by an latrobeads column chromatography to obtain sialosyl 
paraglobocid formed by bonding sialic acid to paraglobocid. This substance 
was treated with IN formic acid for 1 hour at SO'^C to detach sialic acid. After a 
dialysis and a lyophilization, an obtained powder was dissolved in CHCI3 and 
purified by an latrobeads column chromatography to obtain about 50 mg of 
paraglobocid. 

2. Preparation of glycolipid antibody 

(1) Preparation of anti-asialo GMi antiserum 

2 mg of asialo GMi and 4 mg of bovine serum albumin were suspended in 1 
ml of distilled water. 1 ml of Freund complete adjuvant was added and 
emulsified. 2 ml of the obtained emulsion were intravenously injected to a hare 
3 times at an interval of 2 weeks. A whole blood was collected two weeks after 
the final injection. Antibodies to asialo GM2, fuco Ga^ and paraglobocid could 
be formed in the same manner. 

(2) Preparation of anti-asialo GMi antibody 

100 ml of the anti-asialo GMi antiserum obtained in the example (1) were 
subjected to a salting out with a 50% saturation with ammonium sulfate. The 
precipitate was dissolved in 100 ml of a phosphate buffer (pH 7.2) and salted out 
with a 20% saturation with ammonium sulfate, to eliminate fibrinogen. The 
supernatant liquid was salted out with a 35% saturation with ammonium sulfate 
to obtain a y-globulin section. The y-globulin was dissolved in a small amount of 
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a phosphate buffer (pH 7.2) and subjected to a Cephadex G-200 column 
chromatography (2.5 x 110 cm). The Cephadex G-200 column chromatography 
provided a small first peak (IgN section) and a second peak (IgG section). The 
IgG section was dialyzed with distilled water and lyophilized. 

50 mg of the obtained IgG section were dissolved in 30 ml of a phosphate 
buffer (pH 7.2) and passed through a column filled with 10 ml of AH-cephalose 
4B* coupled with oligosaccharide of asialo GM^, and the column was washed with 
120 ml of a phosphate buffer 8pH 7.2). Then the column was eluted with 100 ml 
of 3.0 M NaSCN. The elution was conducted at 10 ml/hr, and sections of every 5 
minutes were collected. 

The eluted anti-asialo GM^ antibody had a specificity of 2^ - 2^ complement 
coupling value/10 - 20 |jig protein/ml. 

The anti-asialo GMi antibody was desalted and concentrated with a PM30 
membrane (Amicon). 

The column of AH-cephalose 4B coupled with oligosaccharide of asialo 
GMi can be used repeatedly after washing with a phosphate buffer (pH 7.2) until 
NaSCN is exhausted. 

* Coupling of sugar chain (oligosaccharide) of asialo GMi to AH-cephalose 

4B 

100 mg of asialo GMi were dissolved in methanol : hexane (4 : 3) and 
passed by ozone for 30 minutes. A lipid-like floating substance was eliminated 
by centrifuging, then an aqueous solution of sodium carbonate was added and the 
mixture was let to stand for 18 hours at the room temperature (pH 10.5 - 11). 
Then a centrifuging was conducted for 20 minutes at 10,000 rpm, and a 
supernatant liquid was added with Dowex 50 (H'^ form) to eliminate sodium ions, 
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and was subjected to a Cephadez G-25 column chromatography to obtain about 
40 mg of oligosaccharide. 

5 mg of the obtained oligosaccharide and 20 mg of NaBCNHj were 
dissolved in 20 ml of distilled water. The obtained solution was mixed with 20 
ml of AH-cephalose 4B and refluxed for 5 hours. After cooling, the AH- 
cephalose 4B coupled with the oligosaccharide was separated by centrifuging and 
washed several times with distilled water. 

The AH-cephalose 4B coupled with the oligosaccharide of asialo GMi 
obtained in the aforementioned process was equilibrized with a phosphate buffer 
(pH 7.2) and was employed for antibody puriflcation. 
3. Preparation of anti-hare Y-gJobulin antibody 

1 mg of hare y-globulin was dissolved in 2 ml of a physiological saline 
solution and emulsiHed with an addition of 2 ml of Freund complete adjuvant. 
The emulsion was injected to a goat 5 times with an interval of 2 weeks. A whole 
blood was collected 2 weeks after the final injection, to obtain an antiserum. 
II. Quantitative determination of glycolipid utilizing completing reaction 
1. Quantitative determination of asialo GMi 

In a measuring test tube, 100 (ig of a standard asialo GMi or a serum 
specimen, 100 jxg of an oligosaccharide-tyrosin-"% and 100 |xg of anti-asialo GMi 
antibody were added and incubated, then 500 iil of an anti-hare y-globulin 
antibody were added and an incubation was conducted. 

After a centrifuging for 20 minutes at 3,000 rpm, the supernatant liquid 
was eliminated and a radioactivity of the precipitate was measured. 
1-1 Preparation of sugar chain portion of asialo GMi 

100 mg of asialo GMi were dissolved in 20 ml of methanol : hexane (4 : 3), 
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ozone was passed for 30 minutes. After a lipid-like floating substance was 
eliminated, an aqueous solution of sodium carbonate was added and the mixture 
was let to stand for 18 hours at the room temperature (pH 10.5 - 11). Then a 
centrifuging was conducted for 20 minutes at 10,000 rpm, and Dowex 50 (H*^ 
form) was added to the supernatant liquid to eliminate sodium ions, and a 
Cephadex G-2S column chromatography was conducted to obtain about 40 mg of 
oligosaccharide. 

1-2 Preparation of tyrosin derivative of oligosaccharide of asialo GMi 

5 mg of the oligosaccharide of asialo GMi obtained in 1-1 and 20 mg of 
NaBCNHa were dissolved in 20 ml of distilled water, then mixed with 5 mg of 
diaminohexane and refluxed for 5 hours. After cooling, the reaction liquid was 
concentrated under a reduced pressure, and a hexylamine oligosaccharide was 
purifled by a Cephadex G-25 column chromatography. 

On the other hand, 10 mg of tyrosin were subjected to formation of an N- 
hydroxysuccinimide ester in the presence of N-hydroxysuccinimide and 
dicyclohexylcarbodiimide. Then 5 mg of hexylamine oligosaccharide obtained 
above were added and reacted for 24 - 72 hours at the room temperature. A 
Cephadex G-25 column chromatography provided about 6 mg of a tyrosin 
derivative of asialo GMi oligosaccharide. 
1-3 ^^^I marking of oligosaccharide 

In a test tube, 20 |xg of Na"^I of 1 mCi, 25 \ig of a 0.5M phosphate buffer 
(pH 7.4), 1.5 ^g of a tyrosin-introduced oligosaccharide of asialo GM^ and 25 [il of 
chloramin-T (1 mg/ml) were introduced and reacted for about 30 seconds under 
shaking, and 100 |jil of sodium pyrosulfite (1 mg/ml) were add^d to terminate the 
reaction. 
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A Cephadex G-2S column chromatography was conducted to eliminate free 
thereby obtaining oligosaccharide-tyrosin-"*!. 
III. Quantitative determination of glycolipid by sandwich method 
1. Quantitative determination of asialo GMi 

In a measuring plate, 100 |xl of standard asialo GMi or a serum specimen 
and 100 \i\ of a 0.1 M borate buffer (pH 8.6) were charged. One anti-asialo GMi 
antibody bead was added, and, after an incubation, the reaction liquid was 
eliminated and a washing with a phisiological saline solution was conducted twice. 
Then 200 \xl of the anti-asialo GMi antibody-^"I were added and an incubation 
was conducted. After an elimination of the reaction liquid and a washing with a 
physiological saline solution three times, the bead was transferred to a counting 
test tube and a radioactivity was measured. 
1-1 Marking of anti-asialo GMi antibody 

500 polystyrene beads were charged in a 100-ml stoppered bottle. 2 |xg of 
anti-asialo GMi antibody and 0.16 ml of a O.IM phosphate buffer (pH 7.8) were 
added per a bead, and the bottle was tightly stoppered and rotated overnight. 
The beads were washed with a 0.9% NaCl solution five times and died in a 
desiccator to obtain a solid-phase antibody. 

1-2 "*I-marking of anti-asialo GM^ antibody 

In a silicone-treated test tube, 20 [il of Na^"I of 1 mCi and 25 |xl of a 0.5M 
phosphate buffer (pH 7.5) were added. Then 50 |jil of anti-asialo GMi antibody 
solution were added, and 25 |xl of chloramine T (3 mg/ml) were added. After a 
reaction for 20 - 30 seconds under shaking, 100 |xg of sodium metabisulfite (3 
mg/ml) were added to terminate the reaction. Then 25 |xl of potassium iodide 
(50 mg/ml) and 100 |xl of a bovine serum albumin solution (5%) were added, and 
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a gel filtration with Cephadex G-25 is conducted to eliminate free ^^^I, thereby 
obtaining ^^^I-marked asialo GMi antibody. 

1-3 Fluorescein-marking of anti-asialo GM| antibody 

5 mg of antio-asialo GMi antibody were dissolved in 1 ml of a O.IM tris- 
HCl buffer (pH 8.0). To this solution, an NaCl aqueous solution containing 50 |xg 
of fluorescein isothiocyanate (FITC) was added under agitation, then IN NaOH 
was added under slow agitation until a pH value of 9.5 was reached, and the 
mixture was reacted for 1 hour under agitation at the room temperture. After 
the reaction, the mixture was dialyzed overnight at 4°C with a O.OIM phosphate 
buffer (pH 7.6), and a gel filtration with Cephadex G-25 was conducted to obtain 
a marked antibody. 

1-4 Peroxidase marking of anti-asialo GM| antibody 

After 5 mg of peroxidase were dissolved in 1 ml of a 0.3 M sodium 
bicarbonate buffer (pH 8.1), 0.1 ml of a 1% ethanol solution of l-nuoro-2,4- 
dintrobenzene (FDNB) and the mixture was reacted for 1 hour at the room 
temperature. Then the mixtured was further mixed with 1 ml of 0.05M sodium 
periodate and reacted for 30 minutes at the room temperature, then 1 ml of 
0.16M ethylene glycol was added and reacted for 1 hour at the room temperature. 
The mixture was dialyzed overnight at 4^C to a O.OIM sodium carbonate buffer 
(pH 9.5), then 5 mg of an anti-asialo GM^ antibody was added and reacted for 2 
hours at the room temperature. The mixture was let to stand overnight at 4^C 
after an addition of 5 mg of sodium hydrogenboride, then was dialyzed overnight 
at 4^C to a O.OIM phosphate-buffered sodium chloride solution and gel filtered 
with Cephadex G-200 to obtain a marked antibody. 
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4, Brief Description of the Drawings 

Fig. 1 shows results of a quantitative determination test of the method of 
the present invention with illustrated dilution rates on three specimens. 

Fig. 2 shows a plotting of asialo GMi values in the serum of cancer patients 
measured by the method of the present invention, in comparison with values 
obtained from patients of benign diseases and healthy persons. The abscissa 
indicates an asialo GMi concentration (ng/ml). 

Fig. 3 shows a plotting of asialo GMx values in the serum of cancer patients 
measured by the method of the present invention, shown by cancer sites. 

Fig. 4 shows a tracing of asialo GMj values in time in the serum of lung 
cancer patients in the course of a chemical therapy, measured by the method of 
the present invention. 

Patent Applicant: Dynabott Co. 
Patent Applicant: Ryo Matsumoto 
Agent: Attorney Takao Minami 
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